Changes in plasma concentrations of corticosterone and its precursors after ketoconazole administration in rats: An application of simultaneous measurement of multiple steroids using LC-MS/MS.
The adrenal gland is the most common toxicological target in the endocrine system, and inhibition of adrenal steroidogenesis by drugs can be fatal in humans. However, methods to evaluate the drug effect are limited. Recently, simultaneous measurement of multiple steroids, including precursors, has become possible. Here, we evaluated the usefulness of this simultaneous measurement for the evaluation of drug effects on adrenal steroidogenesis in vivo. For this purpose, we measured plasma concentrations of adrenal steroids in rats dosed with ketoconazole, a known inhibitor of adrenal steroidogenesis, and examined its relationship with the changes in histopathology and mRNA expression of steroidogenic enzymes in the adrenal gland. Ketoconazole (150mg/kg/day) was orally administered to male rats for 7 days. The adrenal weight was high, and the zona fasciculata/reticularis were hypertrophic with an accumulation of lipid droplets. mRNA expression of CYP11A1, a rate-limiting enzyme in adrenal steroidogenesis, was slightly high in the adrenal gland. Plasma concentration of deoxycorticosterone was markedly high, while there were no significant changes in that of corticosterone, progesterone, or pregnenolone. The changes in the adrenal gland and plasma concentration of steroids were thought to reflect inhibited metabolism of deoxycorticosterone to corticosterone through inhibition of CYP11B1, and compensatory reaction for the inhibition. The compensatory reaction was thought to have masked decrease of corticosterone. These results suggest that simultaneous measurement of multiple steroids can enable sensitive evaluation of drug effects on adrenal steroidogenesis in vivo, while providing insight into the underlying mechanism of the effect.